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(54) PIXEL DATA PROCESSOR AND PIXEL DATA PROCESSING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a pixel data 
processor and a pixel data processing method which can 
reproduce an image high in quality. 
SOLUTION: An image interpolation part 100 includes a 

feature extraction part 1, a system selection part 2, a rv 
1st system part 3, a 2nd system part 4 and a selector 5. 
The feature extraction part 1 extracts features of input 
data of a Bayer array. A system selection part 2 outputs 
a select signal for selecting the 1st system part 3 or 2nd 
system part 4 according to the extracted features. When T 
the image data of the Bayer array are symmetrical, the 
interpolating process of the 2nd system 4 is selected. In 
other cases, the interpolating processing of the 1st 
system part 3 is selected. The selector 5 outputs 
interpolation data outputted from the 1 st system 3 or 
2nd system 4. Consequently, the optimum interpolating 
processing can be selected according to the features of 
the image data. 
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[0 04 1 ] £tc. ®iL^|pJ>Pt«Fi4*lMlo|Sg 1 0CJ, A TSMDfrSKDR^-^^bSSrAV, *¥#fr©R 
^^-yPlKOUtli, ffiAA4-A6©t^tA5 40 t 1 - #©^tS£AH <bT S„ 
X©fc§^{U;J:Jt£. ^n«^lt£tC«&£tti;*7U A* [0 04 6] 

AV= (R (i, j-2)+R(i, j+2)}-R(i, j) -(7) 
AH={R(i-2. j)+R(i+2. j)}-R(i. j) -(8) 
^l^g)33-C«. fe©^t©f«£ (M) i^mb^tm tfr*. 

^LT. a v as/ci* AHz^mmmtfrteLx-AJZ [0047] 

(9) ~ (10) ICmTffifflf- £ g v . s h *fitW-Ti5r 

gv(i, j ) = 1/2 • (G(i. j + l)+G(i, j-1)} 

- 1/2 • AV - (9) 

e h ( i . j ) = 1/2 • {G ( i - 1 , j ) +G ( i + 1. j ) } 

- 1/2 -AH -(10) 
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m 1 #5»P3 -Ctt. M#[6J©tBM*5S£l>ig^ < AH > 
AV) . SC (9) K^TffiRg^-Sg v£. •etlJgW© 

m&tc\t&. (io) (c^twr-fg h zmij-rz, 

[0048] ^2^SS54 fH, feCD^fbOtbS (ffi)§* 

G LPF 3v=l/2 • (G2v + G4v) -(11a) 
R LPF 3 v = 1/4 • R 1 v+ 1/2 - R3+1/4 • R5 v 
G LPF 3h= 1/2 • (G2h+G4h) -(lib) 
R LPF 3 h= l/4-Rlh+l/2-R3+l/4-R5h 
CC-C. R31J, MR8^<fc£SRIIi?rl©R7 r --# 
G2v. G4v«, iii^R3ic5tbffiia^rSj(C|%S-r^ 
GIi©Gf- Rlv. R5v«, @i^G2v, 
G4 v(,CttLm&?jftt l Cffim-r2>RWm<DR? : -~5i&in 
b-C^-So Jl&ftRCB. 07{C*$OT, R31JR (i, 
j ) tC. G2vBG ( i . j + 1 ) tC. G4 vBG 
( i , j-DK, RlvBR(i, j + 2 ) «C, R 5 
vBR ( i , j - 2) CC. *tl*n*fJ&l,-Cl>S. 
[0 05 0] 3 G2h. G4htt. iifgR3fc:*, 

L*¥-jjfa-cmm-rzGmm<DG Rih, r 

5hB. DB*G2h. G 4 hKttUKW-lffil-cmStt Z>& 

gv(i. j)=R(i, j)xG t 



(7) ft&l 2000-350223 

12 

[0 04 9] 



(12a) 



( 1 



2 b) 

« Rffl^©Rf r -**^LTl>.S. *##JtCB. 07&C*J 
10 l>t, G2httG (i-1, j) K. G4hBG (i + 
1, j ) 5C , R 1 h B R ( i - 2 , j) (C, R5 hBR 

( i + 2. j ) «c-tti**i»ieo-ci»a. 

[0 05 1 ]li(i. j ) {C*it**G4RiOffiBI 
B. (SS^^G^piffiSitoS^R.PpiCDtBigtC^b 
Ip2#5£«4tt, S(lla)-(12 
a) £ffll>-C5£ (13) ©liffflT 1 -**:. SC ( 1 lb) 

-d2b) £8§t,>T5S (i4) ©wiw^-srtittH-r 

So 

[0 05 2] 

,3vA„3v- ( 1 3) 



g h ( i , j)=R(i, j) 
*2*5S»4{4, Sit^^+BWA^^^ (AH>A 
V) JCB5S (13) ©Wf-^gv*. *ntlJ4©*§ 
£lCB5£ (14) ©tfRa^-^gh^fcH^J-fSo 
[0 05 3 ] 024#MLt 1 -feU?*5U:. Sftlf-? 

M*Sl/fcl2M3!4(Dil61f-f4. 

[0054] cc?, ±je ofctnmiftia*if * 5 

(IB 1 3T5C8B3 . *2 ) ©i««KoOT 

[ 0 0 5 5 ] 0 8 B. ##MB©H»S©J&!iS 1 (CfettSSI 

08%#Mtr, ffi^SB, G^-^mwaKS 
0 . ttttmSBK 5 1 *J «fc tf-fe U * * 5 2 *£t». Gf 

(10) tc*Wff SUn*'-** ev, gh fcJUffi-r*. 
J£tft¥fl£li.85 IB. ^^OtfiAHfcJ;^!!* 
G,©£ttAV©;MMIiHfc*Jt$SU iffa^-^gv. g 

ho^rtifcito&^s^fcfflje-rs. •fei^£5 2 

B. Jt*S*iJ5E[5]S85 l©*iJ®l£mtcS-^#. ffim^-f 

gv. ghwti-rti^-^^ffifflx-^Gitrm^-r 

£. &*J. tk^J^liISS5 l©*S*(cS-5*. Gt*-* 

#a@ifS5o«:te^rgv. g h©i»-rn^-*4#m 

[ 0 0 5 6 ] 0 9 B. *^W©SIJ6©Jf^ 1 (CfcWSSf! 
2 4 ©fiJ)j£Wc r B^-T -5 fc«&©0"C * s „ 
09 £#881^. m2^SP4B. Gf- *®ffi|5ISS5 
3. tbf5W5E@S§5 4*Jj:a : -feU->if5 2 5r^ < , Gf 
-*gttilHl885 3B. A^f-^^SWt^ (13)- 



XG tPF 3h/R lFf 3 h- (14) 

(1 4) (CjttfS-r&lilfflf^g v. gh^#m-r?>. 
tt$5W^HI8§ 5 4 B . 7k¥-J]fo<D$Z{tL A H te <fc O'Sit^ 
ft©^&AV©*/Nig0i£]:W&U ttF^^-^gv, g 

hci^-rti^aj^j-r^^^^JS-r-So -fei^*5 2 

B. H*fl^K5 4©£J^*KS^*. ffiffl-r-* 

gv. ghci^-rn^-^^tifffl^-^Gibtrffi^-r 

S. it&MSii85 4©*§5iCCg-3#. Gf-^ 

»tniass5 3 Kfcor g v . g h ©c»-rn*i— ^*stH 

[0057] c©J: 5 cc. H«©!rf®(cjCDDrSiS^ffl 

#SpJt&£ft.5. Sfc. ^l*S;gP3*j<l:0*^2^gP4 
©S!Hi£&?iJl,-Ctbff S-eSfcSf). ^©ixX^AGCit 

-fe ^ ^ 5 ^©siRttf^K^^sB^rao^^itJp-r 

0fc#oT^©^X^A<hm*(5]«©MajI@L£ 

[005 8 ] [Hife©J$S2 ] *&W<DmM<DB1g2 -c 
B. fflffl>tt^©iii*©^ja(£:fi^T-5.B^K:oi,ir. * 
40 • Sit^f6l*> = f;a ? *4«)*lSl©Stf*14 i S:^til-rS. 

01 ob. *&w<Dnm<DBm2t,ci5vz>\®wmffl&2 
0 0 ©^fi£*ijiB3-r zictbomx'&z. 0 1 0 (c^-ra 
mmw®2 0 0 36$. 02 ccTK-rw&ffirasB 1 0 0 -tssc 

*j£tt, #lttiia»i«:Ri3D*¥*lSi. ^it^rsifci 

[0 05 9] 01 IB. **E©3»CW15» 2 
1$ftlfttt>i92 1 ©titJ£fc-OC>T3ttlj|JT4/c«>©0r* 
•5„ 01 l*#R80r. *$1§Mflttlgfl2 IB, BJ^fftaSB 
50 6. */^>£7. :fe«fci^aiLfciH&©fflffi*ffft5if 
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WM*£ti. meant, *^fo<Difitm*:mm-?z>tc 

8d, »5fff(ffiSU8 e*Jj:^6i?ffiSU8 fi. $4*^ 
|pI(D>!tft?f4^i¥«-r^/c«t>(D^7»ffig|58 g. f&8i¥ffi 
SB8 h. fS9f*ffl§|58 i . JfU 0HMI§B8 j . ^l lif 

ffiSP8k. fccto'^i zmmsn8 i£tft?„ 

[0 06 0] BisSlttltti§B6. 7*Jctomil¥ffi 
SP8 a-»6fffiBSP8 Hi. ^MCWK^l-CUi^Lfci* 

Gll-G55<thl. (G 1 1 +G5 5 ) -G3 3 > t h 2- 
G15-G51<thl. (Gl 5 + G5 1 ) -G33>t h2' 
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ffigP8g-»i 2i¥ffiSP8 i {coor^-rs. 

[0 06 1 ] A*f-f£Lt, A#^*->P 1£§ 
WfcJS^^Ol^SSB^^-^. J&7fiMffiS|58 gCt (Gl 
1. G3 3, G5 5) icZtLX-XR ( 1 5 ) *J. S&8PP 
ffiSB 8 h {J (G 1 5, G3 3. G5 1 ) KMlt^XS 
(16) m'Q&'Oft&frZZtl^tim^Z. 
[0062] 



(15) 
(16) 



&*5. thl, th2ttUC>It*»), thKth 
23!>iS£f5itoffi^©^-C||®IWK^Jff)^4 ) (D<i:-rS 0 ft 
mttWSB2 1» > mil?fiifiSB8a-^8fffiigP8h(Dte 
* («• ft) ^Al-A8tS. C©|£. m9f^fiffi 
gU8 i 1 2W«gP8 1 fcfcSltOfct*. 
[006 3 3 ^(c, A*^-#a i A^*~>P2K:*f 
J&r*»^K-3C>-C»W-r«. m9fFffig|58 Ht (G2* 



581. G32, G4 3. G5 4) (17)*. 
01 0l¥ffig|J8 j « (Gl 2. G2 3, G.3 4. G4 
5) {COUtS ( 1 8 ) mi imS&8H8 kit (G 1 
4. G23, G3 2. G4 1 ) &C*tU-CiS ( 1 9 ) 
fill 2iWffi358 1 }* (G2 5, G34. G43. G5 
2) (c-ot^-CS; (2 0) ifiGtirt Zfr&fr&Zti^tiffl 



[0 06 4] 

G2 1 -G54< thl. G3 

(G2 1+G54) - (G3 2 
G 1 2 -G4 5< thl. G2 

(G 1 2+G4 5 ) - (G2 3 
Gl 4-G4 1< t h 1 . G2 

(G 1 4 + G4 1 ) - (G2 3 
G2 5 -G5 2< t h 1 . G3 

(G2 5+G5 2 ) - (G3 4 
thl. t h 3«OSUffl-C*9. thKth 

Stf|ilW952 1». SUIMSP8 a~»6l¥1igB8 f. m 
9WfflSC8 i~01 2SM1SB8 1 ©ISII (M ■ ft) £tti 
^JA1~A6. A9~A12T5. C©R?. 07fFffigC 
8 g-IS8flMafig|$8 h{Coii-C«^tC^Uife^ 0 
[0065] @ 1 2 U, *^©HJ6©ff^2 (CfettS 
7j5£jatRg|32 2 OWffWS^SSlHI' SfctfXDH-C* 
01 2£#M0T. #5*3HRgB2 2tt. 7R¥?>r6j*f 

f*tt*ij«iaK9. sK^^tt^msg i o . 

f 12, l4fe*r6]>ft^tt*iJSIsI8S2 6*jJ:0 £ ORIh18S2 

7**tf. *^[Si^i4*ijsiiii^9. mmnfamm 

1 0 . 1 2ic-H>-ttt. HificDlf^l 

[0066] m&x&mmmmm® 2 6 «. $4&^r&i 

O^f ^ WfflS-T ^ ^ 7 g^ffifigR 8 g~gll 2£Ffiffig|J8 1 
©ffl^jA7--A 1 2£gW-C. !4&:frfa©*tfM4{CO(,> 

t^lfts. co^, 1 e» h*^>f (*7^>* 1 
2) ©w^o/nca^s. a&awm (a^*->p 

1. P2) £1?J&*S. 

[0 0 6 7 ] fciiUS. At}?-* tifiAJjJ*Z-yP 1 
GC*flD-r£*§^lCtt. tB^jA 7 *XSfc«W*A 8 #JI 



2 - G4 3< thl. 
-G4 3 ) > t h 3 

3 - G3 4< t h 1 . 
-G34) >th3 

3 - G3 2< t h 1 . 
-G3 2 ) > t h 3 

4 - G4 3< t h 1 . 
-G4 3 ) > t h 3 



( 17) 



( 1 8) 



( 1 9) 



-(20) 



A 



30 ^7 5 -^*A^^^->P2«:*fit;-r-2.iS^4c(i. 
A9*jJ:o*A 1 Oifit fcitft. *fc«W^jA 1 1 
Al 2*t *>icX©ti^{c«X*. ^nJiW©*§i^c«: 
ftfcHi^TS. 

[0 068 ] O RHIS8 2 7 (i. *¥#ft;W**'tt¥lJ©IlS& 
9©tfJ#. Si6:frfr#ftf£49j;£lHl88 1 0C»tH^*J<fci>*$4 
i?)*[Bl*t^#ll^|5IS§2 6 ©ffl?J©5 %t»rti*>— 

ji©j#£su*. 02^gp4*. *ftfew-©«£tctt* 
l^gps^jifR-r-sfctoojSMf-^^w^j-rs,, tft 
ajt*isj^fcwi4«>^tsi©t>-r*i*tc 

[0 06 9 ] CftlCcfcO. 01 OttjjVr-te 1^*51*. 
*¥*(SJ. git^-|6)$/cWM«)^©<-^Tn*HC*f|*^ 

** zm&icitm 2 ^sssp 4 ©m^-r zmm r-zz. 
ztim.ft<Dt%&ia*m i ^a53 ©aw>-r satm^- * 

[0 07 0 ] C©J;5&c$$-r&c£{cJ:*). ®m©«F 
50 fc*. ^OBHM^ili^ff^Ci^Bltlt^?.. 
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[ o o 7 4 ] a 1 5 *m}<Dmfa<D]tm3 tc*>ws 

mg)53 5. »ll¥ffilH58a. IS 2 fP1igB8 b . 03fHffi 
SB8c, ^4lf»8d. U?5fF1ffig|S8 eteJ:0'SI6f¥ 

flgi58 f =&^ty„ iB^attigi53 iai 4iC7n-rmm 

XI 1, X13, X15. X31. X33. X35, X 
5 1, X5 3*5^X5 5iiffit5„ 
10 C 0 0 7 5 ] m 1 HMffiSl$8 a t* (X 1 1 . X 1 3 . X 1 
5) Ctoii-OXsS (2 1 ) ifi. ®2i¥ffiSP8 bt* (X3 
1, X33. X3 5) m-O^X'XR (22) A', 03 If 
1ffig|58 c« (X5 1, X5 3, X55) iCOOT&sS 

(23) ^-en-enis^SL^s^ii^-s. 

[0 07 6] 
1+X15) -X13>th2- (2 1) 
1+X35) -X33>th2- (22) 
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too7i] [mm<D&m3 ] *?m<Dnmmm3 -c 

[ 0 0 7 2 ] m 1 3 «. #2£9i©JQfc<DJ£8§ 3 JcfcW 4 

n#fflrag|j3 o oo>mfmwmzmw?z>tcv><Dm-c3b 

SB3 1 . #5£iSiRg|53 2. 01#5£SB3 3. 02^g|J 
3 4 *J J: tf-fe U- * £ 5 *.miLZ> . 
[0 07 3] #S4«mgP3 1 «. ttffl*f^CDM*i|3)D 
fffiKcDfer-f (R. G. B) £*>o@j5fs£J|limu * 

-5.. MWWtCte, il4{C^fA^f->P3 4A* 
Ct^W. XB^C^m^fllW-rS. H14icm^ 
x«, fflraMmi^^iii^-e&oT, RBf^ G@i*£* 

XI 1 -X 1 5< t h 1 . (XI 

X31-X35<thl, (X3 

X5 1-X55<th 1. (X5 1+X55) -X53>th2- (23) 
fcfc, thl. th2ttl^fit*0, thl<th 38S 1 ) K.-r>l>-C,X&. (2 4) ifi. 05f¥fflfiffl$8 ett (X 1 
21>mK)±Lr>{£&om.~cm&mt l Cfe!sb2>i><DtTZ>. m 20 3. X33, X5 3) ICI^X'XjK. ( 2 5 ) 061? 
88©*#3£#JSl.-C > HI2IMSP8 b©*«lt ffigB8f»(X 1 5. X3 5. X5 5) tco^t^ 



[0 07 7] 04fFffigU8d{i (XI 1. X3 1 
XI 1 -X5 1< t h 1 
XI 3-X53<th 1 
XI 5-X55<th 1 
&*J. ®8&<D*Z2Z%m.LX, Sf?5fflMffig|38 e CD** 

teg-rsi^icLrt.ti^ !ititttagp3 i ti, mi? 

ffiS|58a~06WifiS|58 f CDife* (* • fe) *W^A 1 

~A6-r&„ 

[ 0 0 7 9 ] m 1 6 tt, *^CDSUS©JfJg| 3KW5 
^M»?a33 2<D^©1|{g(CO(,>TittWrSfcd6©0 
X$>2>. Sie^BSLT. #5$iffiRSB3 2tt. 
fSj*f^14WSlElifS9 . SK^ftttMfe^lelSS l ofcj: 
t>*OR@ggl l*£tr 0 7fc^[Sj*ffWJ«IH8S9«, 
01gfffig|58a. 02iMJi8|i8 b fcJcO'03 i¥ffi3B8 c 
CO-en-enCDttS^A 1 ~A 3«C»-^^*¥*(SJCCM^X 

6ifffisiJ8 f ©^n^ncDm^A4~A6(cs-3#iia: 

^[6j{CM^XIIi*©7 : -irO>Pt?fl;1±**lJST-5. 

[ o o 8 o ] o Ross 1 1 ». Tk^jjjtittfomimmm 
9 <Dm*tctemm*fo*i$miWj£.M& 1 o ©w^jcx* 

rtiftt-^tfJKOflteCCK. 02*iCSi53 4*. 

i ^su3 3 *iM#?-f 5fctocoji4»?«^*ai^ 

t£#&Si«£KtJ02#5*;g|53 4* s *n«J*«D»£«C 

«0 1 *afiU3 3 (DmMmmz&m?* c t &%m? 

[0 08 1 ] W&>X, 3f:#eB^©HSteojf^3 (CfcWSg 



(2 6) ^-e^-en^SE-rs^s^Di^s. 

X 5 * [0 07 8] 
(XI 1+X51) -X31>th2- (24) 
(X13+X53) -X33>th2- (25) 
(X1 5+X55) -X35>th2- (26) 

l#5£g|i3 3*>J:c>*02^g|13 4©»iflM!BWcot»T 

Gm^.^tciiKDmmic^xit.mm^mi^ 1 -csmbl 

30 /ci*J«3-C'*5„ JWT. Giffi^cfflra^-^R, B*^- 
BHSiCUlf " £ R RBiSfCfflra^-^B?: 

[0 08 2] ftfc. R. BBSttt. Giljlgig&q. ffi 

rs-r zmm<D&mc j: r #M-e # -sB^oeaA^t 

L-«c»tl«a6ai>. ClO/cto, Wf-$R, B** 
#.BS^SlB^3Sffl*3x3iC^L/. -ecD 

40 m&zxibZo cn^m^M^m^moGT"- 

[0 08 3] mi #5£SI53 3 0A5SKoi,ir^-r'S. 
01 7«. liP o 1toS(co^r^-r^/c*com:0t?* 
0.017 (a) «. X • YlSftCtet^Ifii ( i . 
j ) tfGmmic, 117 (b)«. M(i. j ) &B 

[0084]@17 (a) £#Ml/T. GB5^«. ±T 
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fe©^{fc<DSJ£ (M) tmmtllsMTZt* 5S (2 * [0 08 5 ] 

7) ~ (2 8) tff&s-rs. * 

R(i. j)-G(i. j ) *»R < i - 1, j ) -G ( i - 1. j) 

±?R ( i + 1. j ) -G ( i + 1 , j ) ». (2 7) 
B ( i . j ) -G ( i . j)^B(i. j - 1 ) - G ( i . j-1) 
*B ( i , j + 1 ) -G ( i , j + 1 ) •••(2 8) 
«fc^T. G<i. j ) (cfct'tMf-f R, Si« * ( 2 9 ) ~ < 3 0 ) 4fflt>Tf*Wr*. 

R ( i. j ) =G ( i . j ) + 1/2 • {R ( i - 1. j ) -G ( i - 1, j) 

+ R ( i + 1 , j ) -G ( i + 1 , j)} -(29) 
B ( i. j ) =G ( i. j ) +1/2 • {B(i, j - 1) -G (i, j-1) 
+ B ( i . j + l)-B(i, j + 1 ) } -(30) 
017 (b) £#JfgLT. BMM <*fcBRM*> B. *&1±?Z>. J^T. 5R (3 1 ) sWaBM"*. 
M«>#A. ±Tto£VttWi)< l cMffl-?<<%&<DWm&*: [0 08 6 ] 

R ( i , j ) -G ( i. j ) %R ( i - 1. j - 1 ) -G ( i - 1. j-1) 
%R ( i + 1. j - 1 ) -G ( i + 1 , j-1) 
%R ( i - 1 . j + 1 ) -G ( i - 1 . j + 1 ) 
*R(i + l. j + l)-G(i + l. j + 1) -(31) 
<fco-C. B(i. j ) iCfcWS*f-$R4S (3 ^SBiCggM.*. 

2 ) icm^znm-rz (&*>\ mm a. j > *»rw* [ o o s i ] 

©JS^-CCB, S(31) - (32) (cteW-SR**ff&-rA20 

R(i, j ) =G ( i , j ) + 1/4 • {R(i-1, j - 1 ) -G ( i - 1 
, j - 1 ) +R ( i + 1. j - 1 ) -G ( i + 1 , j - 1 ) +R ( i - 1 . j + 
1) -G ( i - 1 . j + 1 ) +R ( i + 1 , j + 1 ) -G ( i + 1 . j + 1)} 

- (3 2) 

S^-C. m27^SP3 AOimmc-o^XWntZ. feO ^4) jW&4U 017 (b) (CO^tB, S(35) * 

^"T-Si^ 01 7 (a) fCOI^TBsS (3 3) ~ (3 ♦ [0 0 8 8 ] 

R ( i . j ) /G ( i . j ) % R ( i - 1 . j ) /G ( i - 1 , j ) 

%R ( i + 1 , j ) /G ( i + 1, j ) - (3 3) 

B ( i , j ) /G ( i . j ) % B ( i , j - 1 ) /G ( i . j - 1 ) 

*?B ( i , j + 1 ) /G ( i . j + 1 ) - (3 4) 

R(i. j)/G(i. j > *s R ( i - 1 . j - 1 ) /G ( i - 1 . j-1) 

%R ( i + 1, j - 1) /G ( i + 1. j - 1 ) 

^R ( i - 1. j + 1) /G ( i - 1, j + 1) 

^R(i + 1. j + l)/G(i + l, j+1) -(35) 

Ifc^oT. ^17 (a) KWSG (i, j ) ©ffiira * *SRiffl^CDit^(C« > 5£ (3 5 ) . (3 8){CfcWSR 

:r-#R, B£5$ (3 6) ~ (3 7) £fflt>T»ai-r **H«-*B«C|BlftA*. 

•S. 017 (b) iCisVZB ( i. j) Offllffl^-^R [0 08 9] 

*s (38) zm^mmtz, tta. mm a , j ) * 

R(i. j)=G(i. j ) x {R ( i - 1, j ) +R ( i + 1, j)}/G 
( i + 1 , j ) +G ( i - 1 , j ) ••• (3 6) 

B(i, j)=G(i. j)x{B(i, j - 1) + B ( i, j + 1 ) } / { 
G ( i , j + 1 ) + G ( i . j - 1 ) } - (3 7) 

R(i, j)=G(i. j ) X {R ( i - 1, j - 1 ) + R ( i + 1, j-1 
) +R ( i - 1 . j + 1 ) +R ( i + 1. j + 1 ) } /G ( i - 1 . j + 1 ) + 
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